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Numerous factors are operative in the development of the toxemia 
characteristic  of  both  simple  and  strangulation  obstruction  of  the 
upper  intestinal  tract.  Hartwell  and  Hoguet  (1)  were  the  first  to 
emphasize the importance of dehydration and  to  show that life can 
be prolonged by supplying water.  We now consider in every case of 
intestinal  obstruction  dehydration  as  well  as  other  factors,  such  as 
hypochloremia.  It is  difficult to  decide just  what part  anhydremia 
plays in the toxemia.  One also does not know how far other factors 
may be dependent on the dehydration. 
Experimental dehydration in the dog has been thoroughly studied over short 
periods of time by Keith (2).  He found no marked changes in the urea nitrogen 
and carbon dioxide combining power of the plasma.  The serum chlorides showed 
a constant increase averaging about 10 per cent.  With the polyuria there was an 
increased  urea  and  chloride  output.  On  restoring  the  water  balance  sodium 
chloride was retained.  Keith dehydrated his animals  by injecting intravenously 
a  50 per cent solution of glucose or sucrose at the rate of 8 gin. per kilo of body 
weight over a period of 2 hours.  Mackay and Mackay (3) made slmiIax studies 
over a longer period on rabbits dehydrated with a hypertonic solution of sucrose. 
Blood chemical determinations on such animals from day to day showed a marked 
increase in blood Urea.  The rise in blood urea they ascribed largely to increased 
urea formation from accelerated tissue catabolism. 
Dehydration as observed clinically in infants suffering from nutritional disturb- 
ances has been well studied by Utheim and others (4).  The subject of anhydremia 
has been reviewed by Marriott (5).  The characteristic features of dehydration 
are: an increase in viscosity, an increase in non-protein nitrogen due to both reten- 
tion and  accelerated protein destruction, decreased  oxygen capacity, decreased 
blood volume and volume flow, impairment of renal function, a negative nitrogen 
balance,  an  increased  destruction  of body protein,  and  fever.  Most of these 
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features are equally characteristic of upper gastro-intestinal  tract obstruction. 
The increase  in  non-protein nitrogen was  one of the first recognized  chemical 
changes in the disease, and has been confirmed by all later workers (6).  There is 
an increased nitrogen excretion  (7)  due  to  an  increase  in  protein destruction. 
The viscosity is much increased  (8) with necessarily  an accompanying  decrease 
in volume flow.  The oxygen capacity is decreased  (9) and renal function is im- 
paired (10).  Long ago Spiegler (11) and others demonstrated an increased nitro- 
gen excretion after water deprivation due to accelerated protein breakdown. 
The experiments herein  recorded have been made to compare the 
changes  observed  in  upper  gastro-intestinal  tract  obstruction  with 
those of simple  dehydration and  determine in how far the  chemical 
changes in obstruction might be explained by dehydration alone.  The 
dehydration was effected by making daily one or more injections of a 
50 per cent sucrose solution, 8 cc. per kilo of body weight being given 
at each injection.  Urine collections are most difficult to make in intes- 
tinal or pyloric obstruction.  We have shown (12)  that dogs with ob- 
struction of the cardiac end of the stomach develop a  typical toxemia 
even  more  marked  than  with  intestinal  obstruction.  Such  animals 
cannot vomit so urine collections can be satisfactorily made.  For this 
reason  the  results  in  a  series  of  such  animals  are  compared  with 
those of a group dehydrated with sucrose. 
Method. 
All operations were done under ether anesthesia  with aseptic technique.  The 
obstruction of the cardia was effected by ligating with tape.  All injections were 
made slowly into the jugular vein.  The non-protein nitrogen was determined by 
the method of Folin and Wu (13), the urea nitrogen by the Van Styke and Cullen 
modification of the Marshall  method (14), the COs combining power by the method 
of Van Slyke and Cullen (15), and the chloride on the tungstic acid filtrate in the 
manner suggested by Getter (16).  The hematocrit reading was obtained by cen- 
trifuging  10 cc. of blood mixed with 2 ce. of 1.6 per cent sodium oxalate (17) at 
high speed for ½ hour.  The fibrin  determinations were made on this oxalatad 
plasma by the method of Foster and Whipple (18).  The total protein of the serum 
was determined by the micro Kjeldahl method.  The globulin  was precipitated 
with 22.2 per cent sodium sulphate as suggested by Howe (19) and the  albumen 
determined in the filtrate.  The globulin was obtained by difference. 
EXPERIMENTAL OBSERVATIONS. 
The chemical findings in the blood and urine of five animals dehy- 
drated with sucrose are shown in Table I.  The animals survived three RUSSELL  L.  HADEN  AND  THOMAS  G.  ORR  947 
to five days, the average duration of the experiment being 3.8 days. 
Four animals showed a terminal rise in non-protein and urea nitrogen. 
The CO2 combining power showed little change.  The blood chlorides 
were  uniformly elevated,  the  average  increase  being 13.9 per cent. 
The fibrinogen content of the plasma was increased in  all  animals. 
The total protein of the serum showed an average increase of 18 per 
cent.  This increase was largely in the albumen fraction.  The plasma 
percentage as determined in the hematocrit tube showed a  decrease in 
all animals although in three animals there was a  terminal increase. 
The average output of urine was 1102 cc. for the duration of the ex- 
periment.  The nitrogen output was variable.  The chloride excretion 
was usually high. 
The findings in five animals with obstruction of the cardiac  end 
of the stomach are shown in Table II.  All animals showed the charac- 
teristic  rise  in  non-protein  nitrogen  and  urea  nitrogen.  The  COs 
combining power showed little change.  In three animals there was 
a slight fall in chlorides and in two a slight rise.  The fibrinogen con- 
tent  of  the  plasma  is  uniformly markedly  increased.  The  total 
protein of the serum shows in every animal a marked increase.  This 
increase affects both the globulin and albumen fractions.  The plasma 
percentage is decreased.  All animals showed a diuresis with a  rather 
high nitrogen and salt output. 
DISCUSSION. 
The comparative data in dehydration and in obstruction of the car- 
diac end of the stomach are summarized in Table III.  Several signif- 
icant  facts  are  evident.  The increase in non-protein  nitrogen and 
urea nitrogen is much the same in the two groups, although slightly 
higher in obstruction with a  shorter average duration of life.  The 
chlorides show the characteristic rise with dehydration.  There is a 
slight fall with obstruction.  The fibrinogen figures also show a marked 
difference in  the  two  groups.  With  dehydration the  average  final 
determination is approximately double that of the initial determina- 
tion; with obstruction the fibrinogen value is  approximately quad- 
rupled in a shorter time.  The average protein increase with dehydra- 
tion is  18.6 per cent, with obstruction it is 33 per cent,  The  final 948  EXPERIMENTAL  DEHYDRATION 
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plasma volume is less with obstruction than with dehydration.  The 
average total urine output for the duration of the experiment is 1102 
cc. or 105 cc. per kilo with dehydration as contrasted with 621 cc. or 
57 cc. per kilo in obstruction.  At autopsy the stomach and intestinal 
tract of the animals with obstruction of the cardia contained only a 
minimal amount of fluid. 
These results show that with a  much less marked anhydremia the 
animals with obstruction of the cardiac end of the stomach present a 
much more marked chemical evidence of toxemia than animals simply 
dehydrated with sucrose.  These facts indicate that  there must  be 
some factor besides dehydration in the characteristic toxemia of car- 
diac obstruction.  This generalization must apply also to pyloric and 
high intestinal obstruction. 
SUMMARY AND  CONCLUSIONS. 
A comparative chemical study of the blood and the urine of the dog 
with experimental dehydration and with obstruction of the cardiac end 
of the stomach is reported. 
The average  duration  of life  is  slightly longer  with  dehydration 
than with obstruction. 
The urine output per kilo of body weight is almost twice as great in 
dehydration as with obstruction. 
The increase in non-protein nitrogen and urea nitrogen is much the 
same in the two groups although somewhat more marked With ob- 
struction. 
The chlorides of the blood are markedly increased with dehydration 
and slightly decreased with obstruction. 
The increase in fibrinogen and total protein is twice as great with 
obstruction as with dehydration. 
These findings indicate that there must be some factor or factors in 
addition to dehydration producing the toxemia of cardiac obstruction. 
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